Amphibians can be very difficult to mark because of their extraordinary powers of regeneration. Although many amphibian marking techniques have been developed, few meet the rigorous assumptions of capturemark-recapture models. Also, excessive toe-clipping may affect frog survivorship adversely. We tested the efficacy of a new hybrid marking technique (VIE-C) that combines Visible Implant Elastomer (VIE) and toe-clipping on four species of treefrogs in West-Central Florida. Of the 840 treefrogs recaptured over a 15-month period, only one mark was unreadable. A significantly higher percentage of VIE marks (80%) than toe-clips (55%) remained viable for the duration of the study. On average, toe-clips remained readable for 100 days, and VIE marks remained readable for 112 days. There were no significant species differences in the length of time that either type of mark lasted. The hybrid VIE-C method represents an improvement over either method used alone, but the VIE mark will be more helpful in correctly reading and clarifying toe-clipping errors than will toe-clips be helpful in reading and clarifying VIE marks.
Introduction
Wildlife studies often require individual animals to be marked for future identification (Seber, 1982) . Differentiating individuals allows biologists to estimate population size and density; calculate growth rate, survival, and other demographic parameters; study behaviors and activity patterns; and document movements, home range and habitat requirements. Wildlife managers monitor changes in these pa-rameters to manage game populations, reveal population trends in endangered species, document the effects of pollution or habitat destruction, and assess environmental restoration projects (Engeman, 2005) . To meet the many assumptions of capture-mark-recapture (CMR) population models, marks must be unique, easy to interpret, long-lasting or permanent, and must not affect the behavior or survival of the animal being studied (Otis et al., 1978; Pollock et al., 1990) .
Amphibians present special problems in studies where individual marks are required. Toe-clipping has frequently been used to mark amphibians; but, their regenerative abilities are well known, and rapid re-growth of clipped toes can result in loss of the mark (Donnelly et al., 1994; Halliday, 1996) . From an ethical standpoint, this technique is controversial (Funk et al., 2005) and has even been deemed barbaric (May 2004) . While some laboratory studies (Liner et al., 2007) and field studies (Ott and Scott, 1999) indicate toe-clipping has no effect on amphibian survival, others suggest toe-clipping causes inflammation (Golay and Durrer, 1994) and affects growth rate (Davis and Ovaska, 2001 ). Moreover, a direct relationship between the number of toes clipped and decreased return rates in frogs (McCarthy and Parris, 2004) suggests that a maximum of only one or two toes should be clipped from any individual -a significant constraint in amphibian population studies requiring thousands of animals to be marked with unique numbers.
Many alternatives to toe-clipping are available for marking amphibians, including freeze branding, wire or bead tags, and passive integrated transponder tags (Ferner, 2007; Phillott et al., 2007) , but many of these techniques require expensive and cumbersome equipment. Visible Implant Elastomer (VIE) is a fluorescent rubber material that can be injected under the skin in various locations to create a unique mark (Northwest Marine Technology, 2000) . This technique was originally developed for fisheries research but has been used successfully in many other taxa, including amphibians (Nauwelaerts et al., 2000) . This method is relatively inexpensive, easily visible, long lasting and relatively simple to apply (Hoffmann et al., 2008) ; however, VIE marking requires extensive animal handling and accurate mixing of materials in the field under sterile or nearly sterile conditions (Phillott et al., 2007) . Moreover, VIE marks injected under the skin of ranid frogs exhibited high rates of migration, resulting in the loss of frog identity in a high proportion of individuals (Moosman and Moosman, 2006) . Thus, VIE marks are only a partial solution to myriad amphibian marking problems.
In response to the abovementioned issues, Hoffmann et al. (2008) developed an easy and inexpensive hybrid VIE-C technique that combines injections of VIE on the plantar surface of the toes of the rear foot with a single toe-clip, resulting in 1920 unique codes for each VIE color used. Their technique reduces the negative aspects of clipping multiple toes while also providing thousands of unique identifiers. They utilized this technique in population studies of four species of treefrogs captured in PVC pipes deployed in upland habitats (pine flatwoods) at two Central Florida sites between July 2006 and June 2007. Although Hoffmann et al. (2008) were not able to assess species differences due to sample size constraints, the marks were
